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PREFACE

This document describes a simplified method for conducting waste
load allocations (WLA] for relatively small municipal sewage treatment
facilities discharging into low-flow stremms, circumstances in which
rescurces for analysis and data acquisition are relatively limited.
The methodology, issued jointly by the Office of Water Requlations and
Standards and the Office of Mumnicipal Pollution Control, is subject to
modifications as recommendations and/or move cowplete data becamw
available. Thus, the method is recauwmsnded as an initial framework,
subject to revision and site-specific considerations, for conducting

simplified WLA'S.
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for POINe Dischargiag into Low-Tlov Stresms

RATIONAL GUIDARCI
Mouitering Braach
Mounitoriag snd Data Sspport Divisiom
0fficu of Vater Regv'ations sad Standards
September 26, 1980

l. roonucTIioN

d. @enaral

A eimplified smalytical method for determiniag «ffluemt limi-
taticns for publicly-owned ireactment works (POTWs) discharging isto
low=-flow streams has been developed for matiovwide use. This method
should help easure that proposed coustruction grast projects have
sdequats vater quality justificstious besed ou technically sound vater
quality sasiyses, ead that coustruction graat fusds sre used iz s

eset-effective ngmer.

The snalytical techmiques which are used is weter quality
msdeling sbeuld Ve the simplest possidle thst will ecill allow the
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water quality sanager to mske confident and defensidle vater pollation
control decisions. 12 mamy csses, vhere similar and relatively simple
condicions exist, simplified wodeling efforts that isve less extensive
ssspover sad dats requiremests (chaa sormal, more comprebensive
efferts) are often sdequate to maks such decisiens. Use of simplified
efferts., vhen spprepriate. can result iz both substastial saviags is
State sad IFPA reseurces aad cost-effective sand techaically sownd
effluent limitations that will protect designated water uses aad allow
vater quality standards to be achicved.

This esimplified snalytical method hse deen developed because of
the large sumber of relatively msll sunicipal sevage traatment
facilities discharging into low-flow stremms, sand the aeed for more
cost-effective yet technically sound vater quality smslyses for these
cases. TYor example, this simplified method may “e applicable to ever
30 percent of the existing comstruction gramnt projections in Regioca V.
Addizionally, this metbod will belp emsure that similar dischargers ia

similar situations will receive cousisteat considerstion.

It sheuld be noted that the smalytical techmiques descrided bdelovw
are {stended to represent miaimm levels of amslyeis acceptadle to IPA
as justification for trestmest deyond secondary. Water qualicy
smslysts msy, of course. employ more rigorous techmiques {acorporatisg
detailed iatemsive surveys and more :omplex medels. IPA, however,
will sot sccept further simplification of the meatheods descrided belovw.
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wmless such eimplifying sseumpcions are sdequately supported dy a
techmical justification.

3. NMadificaciona 2o the Reginn ¥ Tschnalagy
The oinplified method discuseed dalow is Vased on the approach

originally proposed by Regiocs ¥V, and ou comments end suggestiouns
teseived iz respouse te the Region V preposal. Though gemerally sup~
peztive of the oversll appresch, commests revesled scme comcern
segarding seme details eu caleulating rate comstasts, DO targets, and
petuit comndicious. Comnsequently, several sodificstions have deen nasde
to the Regics V proposal.

C. Kasda far Additicnal Dats sad Future Modificacions
The simplified mathod descrided delow is dased on the information
and data svailable to daia. .he data basaes for many of the
recommendat ions ars quits limitad, and should bde expanded. Users of this
asthod (as vell as others) are strougly encoursged to develop additional
daca and acher (nformscion ou reaction rates and other factors applicable
to this mathod, and to submit this additional data and other (nformation,
along with suggested improvemsncs for the method, to:
Chief, Vasteload Allocations Sectisa
Mositoring Braanch
MDSD/OWRS (WB-333)
U.S. Cavironmental Protection Ageacy

401 M Screet, S.W.
Uashingtoa, D.C. 10460

(Telsphane: (202) 382-70%6)
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This add{tional data and ocher information is needed so that appropriace
sdditionsl improvements to the method can be made periodicaliy. Users may
also, when appropriate, mmke any sodifications to chis method that will
allov the sathod to mors accurately represent regional or local conditions.
Any changes should be supported with an sdequate technical justificaction,

including sufficient spplicabdle data.

Areas ia the methed that requ’~e sdditiensl research and/oz

dats include:

o K-rates (reserscica. C30D, N3OD), imcludiag relatiag them to
vagerbedy characteristics, levels of trestmeat, ate.

() aoo./m, ratio
o disrnal fluctustion factors
o methods for performing the semsitivicy amalysis
e sediment oxygen demand rates. including ralating them to
etremm bottom chsractaristics. levels of trestment, egs.
Where tha results of the wmcer qualicy ..alysis (ndicatas the need
for treaatmant beyond secondary, State users of this meathod are encouraged
to coordinate the modeling analysis with a rsviev of the eavironmental
benefits and coets of tha recaiving vatar's applicable vater quality szan-
dards. Such susessmants should be conducted in accordance with the revised

vater quality standards regulations and IPA guidance, vhen published.
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11. APFLICATION AND CONSTRAINTS

This setbod msy be spplied only if zll of the following

conditiocas asre set!

1) The discharger must be a publicly-owvmed treatmeat vorks
(POT¥) receiviag predominsatly samitary vestevaters. Aay
B0sssaitary vastevaters {s the trestaent plast’s iafluest
sust exbidit essentially the same charscteristics (e.g..
resetions) as sanitary vastes.

1) The discharge must be to s free-floviag stremm is vhich the
design lov flew (wsually the 7-dsy, 10-yesr lewv flow) is

approximately egual ts or less then the desiga discharge flov
frem the POIV,

3) The desiga discharge flev from the trestment plaat must be 10
o (1’-’ d.) or less.

4) There is o significant interscticn detween the discharger

being analyzed snd any otler upstresm or dovnstremm
discharger.

Racent experiencs and analyses indicate that this sinplified amched,
vhen folloved propar!, and vith lizttla or no site-specific data being expiove
sbould cormmlly result in both tecihmically sound water quality justificacions
baing developed for nitrificaticn levels of Crestaent and substancizl savings
in State and IPA resources. Novever, L& has also best 20tead that Chis
simplified analysis alons (i.e., vithoutr any site-specific data) ususlly
cannot provide ths confidencs needed to adequately juscify permit limits
sore stringent than about !0 mg/l CBODs and 1.3 sg/l WH3-X, including rela-
tively costly filcraction trescment after nitrification. Therefore, this
simplified ssthod cannot bde used by itself to justify permit limits more
scringent Chaa 10 ag/l C30Ds and 1.5 mg/l Mij-¥ (including filctration after
aitrificacion).
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Where creatment a0re stringent than 10 =g/l CBUDS «nd 1.3 ag/l ¥4y=X
(including filcracion after nitrification) appears to be needed, appropriate
supporting site-specific daca should be collected snd used in the analysis
{n order to incresse coufidence in the variables used {n this sethod, (a
the modeling results that are obtained, and, wost isporcantly, in the treat-
nant decision itself. This additional level of analysis should also be
accompanied by s rigorous seasitivity analysis (ses Section III-C of the
msthod). 3ased on past analyses and cnustruction gramt project Teviaws, it
appears that this situatioca (e.g., the nsed for trestmsnt beyond aitrification)
will saldom be Tequired axcept in certain casss vhere mmall stresms vith
very lov sssimilative capacities are enccunterad.

Wecer quality in this type of system is highly dependent on
effluent quality. Neace, cpetresm quality is lees sigaificanct here
vBan ia systams vhere the upstresm design flov is much greatar than
design effluent flowve. This method cam also be applied to simple
systeas wvhere the upstresm flov is greater than the POTW's discharge
flow, provided the upetresm vater quality and reacticn kinetics are

vell documented.
I11. PROCIDURL

In order to determine the level of trestment required for a POTW,
the followiag smalytical steps are tecommended:

(a) gather secessary data

(b) perform an smmouia tozicity enmalysis

(¢) perform a dissolved oxygen snalysis

(d) perform a sensitivity saalyeis

A=8
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(e)

iaterpret the resylts, and determine the final effluent

limications.

These five staps of the Simplified Method are discussed bealov.

.

resents

The data tequized for the Simplified Method, and some of thair

poesidle sexrces ars lisced delew:

1)

8 el owegources include USGE low=flow pudli-
cations; draisage sres yields; messurementcs during lov-flow

2) mun-heh‘h‘ the necessary DO, 30D,

(8]
-~

4}

9

¢)

eamenis, pii, slkalinity, tempersture sad ether dats seeded
for this NMathed. Sources {nclude Ristoricsl data (e.g.. ia
STORET); Stata, IFPA, or other vater quality semitoring;
sovage treataent plant momitoriag;: trsasferable dats from
similar stremms.

atzasm phyaical chazacteristica-includiag stream slope,
depth, ete. Sourcas include field messurements; USGCS topo-
gxaphic mapet special Corps of Ingineers or cownty project
S4ps; stTema gazettaers.

sine af 2zzvel/velaclisy-scurces imclude ¢ye studies;
direet velocity messurements; calculations based on field
seassTements of widths, depths, etc.; estimates dased o3
slope/velocity relaticunships.

288 uns dasign flow-sourcas inclade $tatae or local asgeucy
population projecticus; Step 1 applications.

abazscsucidtica of design sfflugnt-including the sccassary
pll, slkalisity, tempersture, sud other data needed for this

Nathod. Seurces inmclude trestmemt capabilities for differeat
levels of trestment, presented herein; other dats csa de ob-
taised from State, TPA, or ether vatar quality/effluent moui-
toriag: sevage trestmaut plaat meaitoriag; tramsferable data
from similer treatment plamts.

Direct field measurmments of time-of-travel/velecity, upstream

quality, stress physical characteristics (such as depth, type of

betton, beathic deposits. etc.), and other dats sheuld de amployed for

ssch segment studied, moet a0tably for those where post-filtratiom of

A=Y



the sevage trestment plant effluest is cousidered. S$imce these data
sze vesdily obtainsdle by seans of ehort durstiom, low resource
surveys. efforts should de made to obtair the data through State
ageacy souitoring programs or as part of the 201 grast process. Vhas
such dsts are not svailable, estimates can de made {rom scme of the

suggested sources liscted sbove. The impact of less site-specific dats
should de csasidered in the sensitivity mlysis. Time-of-travel
studies previde the meet uwseful dats vhen the spetrem flow ead
existing sevage trestuaat plant flow sre eguivalent te the swm of the
specTemm ;Q;q and the trestwent plast design flow. If flowe is

the [mmediste rsnge of the design flow are 2ot emcountered duriag the
time-of-travel studies. & secoud study at & ¢ifferent flov vill permit

extrapolation of the data to the design flow.

As ¢ ninimum, all modeling «fforts must iaclude: (1) s seazech
for all applicable historical dats snd iaformation (e.g.., im STORET,
old modeling or water quality etudy reports treatment plamt 1a:otds,
etc.) to eupport the currest modeling work, sad (2) & gemeral os-site
Tecounaissance visit to visuslly observe the systam to be modeled (oo

gain s bdetter intuitive wnderstanding of the system).

3. 4dmmcnia Xoxicicy Analysis

4 mass balance saslysis will be used to determine whether the
aitrification mit process {s required om the basis of {astremm
amouis toxicity. The total ammonis~¥ limitacicm fer tha proposed
discharge vill be determined by wsing the applicable vater gquality
stasdards (WQ8), wpstream fleov and backgrownd coscestrstiocs, emd
design effluest flow as follews (2):
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% (Cmslipg) - Cp, (a- 1)

vhere Cp = allowsble design discharge concentraticn of total
samouis-¥ for POTV,

Gn. s vater quality stasdard limit of totsl smmonia-N
(veually dased o wa~ionised smmonis-¥ stasdard and
selected pi and temperaturs),

Cg = wpetrem or backgrouad comcestratiom of totsl mmounis-¥,
Qp = design POIV discharge flov rats,
Qg © spetrem design lov-flew.

The slloveble i{zstream total amouis-¥ coucemtratios (Cw’)
wvill wermally be based ou the water quality stasdard feor wm-isunised
amesis~F md the expectod valuas of pi and temperature dovastream of
the discharge (if on spplicable total ammounis~¥ stamdard is specified.
CN, will egual that standazd). The value of Caqs s be deter-
nined from ¢ table or graph wvhich relates the toxicity of wm-iomnised
anouis-¥ to pi mud temperature (such & table snd graph is presented
in Exhibic 1). Vhen selecting CNS' oue sbould de eure to use ap~
propriscte veluas for the expected dovnstremm pll sac¢ impyvsture com-
ditions during the design seascn, afiar nixiag of the discharge and
the receiving etrems. 1f 20 em-icaised or tocal ssmonia-W standards

sve available for use. the followisg criteris are recommended:*®

opddicional tesearch I(ndicsteas that these criteris say in sany cases be

sste stringent than cacessary £o protect water quality. It is recomsended
that the lacest IPA amscuis taxicity criteria, vhen promulgsted, be used

ia cosjunction with the supporting smmonis criteris implemencation guidance
docuasat. Until the new IPA ammounia toxicity criteria are promulgated, AT
facllitciss proposed solaly to prevent ammoais toxicity may be approved only
with supporting juscificatious based om aither: (1) site-specific biologica:
dats shoving that the designated usas camncc be restored vwithout teducing
emmonis toxicity, er (2) biosssay data (either from & laboracory or similarc
site) for indigencus speciss showing that axisting er futurs ammoaia toxicit;
lovels will impair designated ues attainmant (exposure levels sod durations
for thase tests should be similar to thosa eccurring or saticipated to

occur in the veceiving wvater). Note: After pudblication of new ammonis
toxicity criteria W EPA. Advanced Trestment procssses proposed solaely to
prevenc ammonis toxicity may be spproved consistent with chese criteria and
this simplified mathed.)

Mll



UN-ONIZED AMMONIA AS PERCENT
OF THE TOTAL AMMONIA CONCENTRATION
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e 0.02 sg/! wa-{onized ammonis for fresbwater cold vater
babjitat

¢ 0.05 ug/]l mm-icnized ammonias for fresbvater verm vater
habitat.

The expected values of pl and temperature dovastremm of the dis-
charge should de dased on the pll and temparature of the POTVW effluent
and of the npotremm vaters. If sufficient temperature dats sre svail-
adle or can be estimated for the POIV snd fer the stremm (upetresm of
the discharge peiat), the expected dovastream tampersture csa de cal-
culated so follewe:

T, = (QgT*QpTp)/ (Qgap) (. 2

vhere t. s resultant veter tsmpersture dowascremm of discharge after
aixiag

[ ]
Q, * wpetrem dasign low-flovw,
Qp * desiga (POTW) discharge flov rate,
Ty * specTeam vacer tamperature,

Iy = tempersture of POTV effluest.

Also, if suff.cient pll data is svailable or can ba estimated for
the POTV aad for spstream, the sethod outlined iz Appendix Al can be
used to determine the expected dowvustrem pl.

Then sufficieant dats is available for pll sad te=persturs, use of
the sazinmm pl szd tempersture values ever recorded (s geserally sot
reslistie. It is more sppropriste to wse pi amd tempersturs values
whieh are exceeded 23 percent of the time durisg the critical lov=flow
sessen. It sppesxs that the likelideed of haviag simmltanecus “werst
esse” eccurremces of both pi smd tempersture sigaificastly greater
than their respective 13 percent exceedencs valias glomg with design

lov~{low conditioms is not very great; bhovever, sdditiomsl researchd

13
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sbould be conducted in this ares. Whes actual stremm or POIV dats are
limited or 3ot svailsdle, data from eimilar searbdy stresms snd POTVs,
or equilidbrimm vater tamperatucre dats, may de uoed as design condi-
tiens and to help establish the raage for & semsitivity saalyeis. 1Is
this snslysis. the pE and tamperature values which sre wsed should de
supported by oue or mere of the neans descrided abeve. Axy deviations
must be supported by & seund techuical justificaties.

Thais nase dalance snslysis should be used to determine vhether
the anitrification wait process {s required solely om the basis of
instresns mmounis toxicity. Simce mitrification in sevage treatment
plants is gemerally s “all or sothing™ process. the water qusliry
snalyst should de svare that, in terms of treatment capital costs,
there nay be 8o difference betvees an samouis effluent limitation of.
say, 2 sg/l, and 0 ng/l. Tor exmmple. the cost of bduilding a
treatment plast to produce s effluent qualizy of 2 sg/! amonia-¥,
88y 30t be subetantially different from that for s trestment plant
designed te produce 21 effluent quality of 8 wg/l. Por further

details see the discussion bdelow on treatment capsbilities.

Ia Light of the above discussion, this mass balance spproach
should be ssed ts estimate {astrem wa-ionised mmmonia comcentrations
with ead vitheut nitrificaiten st the trestmeat plasc. Ia cases vhere
it sppears that suly nargisal vielatioss of de instream emmonis
scasdard will result wvithout mitrificatios st the plamt, the decision
ts provide aitrification can be deferred watil the dissolved oxygen

A=16
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(DO) emslysis (Step Co delow ) has been completed. The DO enslysis
ssy indicate the seed for & reduction of sltimate oxygen dam.ad (U0D),
vhich would also support the seed for the aitrification uait process
at the plast (s process kmown to be more ecoscmical than filtration)
for UOD removel. BHevever, the latter cenclusion is based o3 the
implicit sssmmption that all of the instress mmouis will exert &
exyges demsad iz the stresm segnent uander consideratien. i.e.. that
sitrificatios eccurs instremm.

Iz esituscions wvherse the DO enslyeis does sot {ndicste & seed for
advanced trestment levels. bdut the ammonis toxicity smalysis predicts
toxicity problems. cousideration shall be givenm to swsing pR adjustc-
nents (i.e.. pE reductions) of c“e effluent during critical couditiocns
ts coutro]l ammouias toxicity is lies of requiring nitrification. Tii:
cousiderascion sdould include s determinatios of vhether the tamporary
loweriag of pi snd {ocresse in total diseolved solids (IDS) concem~
trasisn vewld heve amy significast i{nstresa ecological or other

eflects.

Ia addition to this mass balance smalysis, s qualitative if so¢
quastitstive assessment of noupoint source eontriducices of amounia
st be nade. This sssesment uay revesl that sowpeiat source pol-

oiisn may de o¢ sufficimet saguitude to preclude sttaimment of water
qualicy ebjectives iz terms of smmounis concemtrations. Az ezmmple
vhich {llustrates this point would be s trestment plaat discharge
located ia & predominstly sgricultural watershed that has significant

A=17
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acapoint scurce prodblems. lDecsuse nitrification aloue may mot salve
an ssmonisz toxicity problem, nospoint source coatrols must slec de
considered defore sitrification 1s chosen. MNatiousl guidance for acn-
poiat source analysis related to facility plammiag is presestly being
developed snd s expected i{a the near future.

C. DRissalyed Oxvgen Analyais
A simplified Screeter-Phealps (3) smalysis will be used to

deternine the effluent dissolved oxygen (DO) and 30D limitatious for
the POTY. This spproach iscorporates both carbosaceous (C30D) and

sitrogenous (NBOD) oxygen demands in the analyeis. The equation wsed
eo calculate the DO deficit dowvnstream from the point sowurce is showe

belor:

D* 3 axp (-&52) (q. 3
*(r; @D, JX;-K Jfexp(-K; &) -exp(-K,¢)]
Xy m00,]/[E;-E Jfexp(-Eyt)-axp(-Kse]]
* $/EEy(1-exp(-Kpe)]

where D s che DO deficit (mg/l),

D, s mixed {sicial DO deficit (st discharge point) (mg/l)

Clwo . ?:;d sltimate G3OD comcemtration st discharge point

EBOD, = mized WBOD comcemtration at dischage peinz (mg/l1).
The nagnituda of the YBOD should bde dased ou the total
amaouis coucestratics. amd can bde estimated uwsiag che
felleviag stoichiometric relaticunchip: UWBOD = 4.957

(-3°.) .

18



ca934.3 (1)

s C3CD resction (decay) rate (bese o) (l/day),
s reaerstion rate (base ) (l/day)

e EBOD resction (decsy) rate (base ¢) (L/day),
s gravel time Velow discharge (days),

s gsedisent (denthic) oxygen demand (ﬂ-’/uy).

S ur

s stremm depth (metars).

The isstremm averasge DO concentratios st & givem point dovmstrem
of the dfachkarge peint {s calculated by wsiag the fellowiag equatioun:

DO,pc * Wgur- D (Zq. &)

vhere DO,,. = instresm sverage DO coucestration (mg/l).

Do sasturation DO concentration ag specified water

sa1 tamperaturs (mg/l1). This cam be determined from
Exhibit 2,
D s a8 def’aed sbove.

Calculstions wsing the sbove egustions snd s specified sat of co-
efficiants snd assumptions apply for & given miform stremm reach. It
is. important to subdivide the stremm into individuasl mifors reaches
vherever eny sigaificant system changes occur (e.g., changes in chaa-
el geometry, significame tridutary iaflows, etc.) se that sppropriate
coefficients sud sseumptions that adequataly represest esch reach cas
be applied te the respective stream resches vhes the sedel cslculs~
tiens are sade.
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The universe of poseible coefficients and sssumptiocns that can de
wsed in the wodel nsy very ever s vide ramge. snd cam vesult is sig-
aificantly differeat predicticns of isstream DO. 1t is extremely
impertant that the bdest pessible estimats of these parmmeters de
obtained for esch csae te emsure that they asdequataely vepresent the
stream cystam to de nodeled. Site~specific dats sheuld de wsed
vhenever peseidle. Wien & cemprehemsive field euzvey is aet fessidle,
spprepriate data descrided {a the literature or svailsble trassfer
dats may de used. BRovever, if litsrature 4dats or tramsfer dats are
used. it is eCresgly emcsuraged that 1 Simersl recomnsissance visit of
the site to be modeled be made ia order te qualitatively evaluate the
applicabilicy and ressousbleness of ths data being wsed. The coefti-
tieats sad sssumptions to be weed and minimem site-specific data
tequirements for this Meathod are discuseed further, in the unext sec-
ties. It {»s importast ¢o em:.re that the coeffiiisxts and assumptious
which are used in the model do sdeguately represent the conditioms in
esel miform etresm resch. sad chat they ars changed {a the model, as
appropriate, detween the stremm reaches beiag modeled to reflect sxy
systam chasges betveen tie resches (e.g.. make sppropriste chsages ia
coefficicnts, travel time, etc.., to reflect significant chasges iz
slepe, chaznel geometry, bdemchic characteristics, etec.)

Aftexr the apprepriste ssewmptions are nede and coefficients
selected, the location of minimm DO coucentracion (i.e.. the oag
point) (s to be determised. This cam Do secomplished by spplying
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iscremental tise periods ia Equatiocus J asd 4 aad soting where the
sisimum DO couceatrstios occurs. The sumber of trisl-sad-error
iterstions can de mizimised by firet wsing the followiug equatios to
deternine the spprozimate locstion of the sag poiat:

(Zq. 3)
te = (1/Rz= Kgap)] la [(Ry/Egqp) (1-[By(X2-Kgop) /(Kgop UBOD,) )]
where ¢ time (and, hémce, dis h
ot EmmER e e e v

s resaeraties rats.

K
B0 = 30D reactien rate (for CROD, MBOD, er sverage of
tve rates; see text, belew),

" s mized inicial DO daficit (at discharge poiac).
oon, » {aitial ultimate 30D concemtrstica (at discharge
peine).

Thers C30D and FBOD have different ratas, the sag point csn de domnded
by assigning firstc the lower sad then the kighir rats to tdhe total
sltimate 30D, or spprozimated »y everagiag the two rates.

The saxt overall step [a this Mecbod is to establish the sllow
able leading Tates seeded (2 erder to meet tha water quality standards
at the critical eag peint. This cam be sccomplished by applying. isn
sa {terative samaner, succassively lover 30D sad NBOD valuss uatil the
DO stamdards are met st the sag peist. As sltermative ts this “trisl
sad errer” methed for dissolved exygen is te seperataely calculate the
discolved sxygem daficit due t8 sach 3OD seuree (e.g.. wpetzess 103,
sedinent ¢amsad. plant carbesscosus 300, sad plent nitrogescus B0D),
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By kaeving the relative concribuction of each BOD source to ths tocal
deficic when using this alterustive spprosch, and since the various
sxygen deficits are additive (see ZLguatiom 3), it is sn easy task co
fdeatify the combinstions of vastewater DOD reductions .%a¢ will
ochisve wvater quality standards snd to select the cembinacion chat
will be the meet cost-effective.

As stated adove, it is szstremaly impertant that the best pessidle
estimace of the parsmeters wsed {a the msdel be obtained for each
ease, sad that they adequataly tepresent the system deing modeled.
The sext several subsections discuss recammended paramster valuss end
asewnptions to be used vith the Simplified Method. The following
peiats sra sddressed:

e flew regime

e target DO

e treatment capabilicies

e rate cometants

o iaital deficic determinscion

¢ couversion from 300, to lObs

o pest=seratioca

¢ soupaint sources.
The recommendations made delow are intended to help the Simplified
Nethed user to develop modeling results that sre consistent vith ths

spplicadle vater quality sctandards.

1) Ilow Regima. Both low-flew ead high~flov conditions should be
assessed to determine he critical cssditions. In seme cases, severs
sse-peint ecurce pellutant coatridutions duriag high-flows might
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praclude attsinment of desired vatar quality objectives. [f the huh_-
flov conditisn is found to be critical, {urther analysee of nespeist

sources should be cosducted.

The flev regine to be uwsed i{a the Simplified Nethed is the desiga
Llev=flov specified ia the spplicadle wvater quality stasdards. This
fleow will, is mest cases, be the 7-day. 10 ausr lewv-flew (70“).
1f se desige flev {s specified, the 1%0 should de ueed for lﬁtn
purpecas. 1If any flow value sther thsn thess specified abeve {0 wsed
in the sualysis, & seound ju tificatiss must be previded te suppert the

wse of this valua.

2) Zazgat Dissalved Oxvsga. DO standards are eftes presested as o
sisisem a2 _al) times: some Scates imclude 2z average vslue alesng
vith the minimm. Outpucs (the DO simulation) from stesdy-state
sedals are based eu tha sveraging period fer imput loadiags: they,
therefore, represeat the sverags DO cenditions likely te prevail st
the flov conditien beiag simulated. The twe major facters that caa
cause the sctual mizimem DO to be ¢ousidersbly lewer tham the aversgs
predicted by stesdy-state model computations aret (1) diurmal vacie-
tisus ia leadiags ts sad frem the comtridutiang vaste trestment plast,
sad (2) diurnal variscieus of instream DO camsed by algal phetesyathe-
sis and respirstisn. The sagaitude of these variacisas is likely ¢e
differ from plast ts plant sad frem stremm to stremm. The predlem is
further complicated by the fact that prevailiag fluwctustisms ia @

A=26



stream a4y be radically sitered uader comscruction of a larger treste
sesat plast vith Righer levels of treatmest, aad that quancification of
these fluctuatiens threugh intessive field javestigatieas may wet ac-
suratsly defise these future conditions. Per this reasen, wsers of
thies Mechod are urged te obtaia sdditional field data se that {astremm
respousee s be better evrrelated vith differest levels of treatment,

sad that better sstimates uader prejected condicicas can de made.

Whes medeling, the folleviag DO targets sheuid be used!

(a) 1f the DO standavd {s expreseed 2o aa sverags and 2 sisimm
roquiremsnt (e.g.. 58 sverage o2 3 ng/]l and s ninimm of &
sg/1l). the sversge sumber (e.g.. 3 ng/l) should be nsed a2
the target.

{d) 1If cthe DO scandard is expressed esly as & ninismm (e.g., &
siainem of 9 ug/l at sll times), the target DO say be
sbtaised by sddiag ecs-half of the diuranal variatien te the
D0 standard (e.g.. for o total diurnal varistion of | ug/l,
them the target is 3 ng/l = 0.5 ng/] » 5.5 sg/l). Ia the
abeence of adequate sire-specific er transfersble data. 0.5
ag/l sheuld bde sdded ¢ the DO standard. 1f amy ether

valsues (either lesser or grester thas 0.3) are wsed, they
must de supperted by sdequats data.

There i a9t & stzrung quantitative basis for wsiag the
recoumended valus of 0.5 ng/l te compensate for diursal varistioens:
the choice is based ia part en the acksovledgmmest of the existence of
such varistions sad en the seed to cllov soue rvessenshle compensatios
ia the abeence ¢f s sdequate data dase. Bewever, Thensma (19) feels
that there is s basls for waing the 0.5 ng/l value, but this vales is
saseeisted nere vwith raaden, rather thas just phatesythesis/respira-
tisn, fluctuatious. Additissal field studies should be condusted 2o
either suppert or medify thie valuwe.
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3) Zzsatment Capahiliziss. For typical domestic vastewaters. the

folloviag effluest cescentrations should erdinarily be asmmed for
usdeling purpeses. These values are 30-dsy averages that weuld e
expected duriag varn summer moaths (i.0.., durisg conditions similar co
these beiag medeled).

Zzaacment 28f1neas _Cancantration (ag/l)
m, o1

Iaflvest 100 - 300 12~ 33

Secondary 30 (or 832 102 less thas rew
semsvel) eoasancration

Nicrificacion (siagle S = foe 1.0 = 1.3

stage or twe stage)
Onidation Diteh 10 - 18 1.0 = 1.5
Hi{trification plus J e Sov 1.0 - 1.5

Teriisry Filtracion

vo(See Appendix A2 for clarificatios.)

The values selected from the raages gives above should depend on the
iafluent concentrations (e.g.. lever values sheuld de wend for lever

iafleent cesceantratisns).

4) 2ata Canstasca
(a) Qassracion Raca(X.). The eritical values ia DO smalyses of

®mall stremms sre tie reseraties vate. and ts & lesser extent, the
C3OD sad NBOD decay rates and e¢ffluent DO levels. Many formulatices
bave been developed for predisting stream reseratien rates based on
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physical characterietics such as scresm vidth, depth, velecicy., and
slope (4,3). Racest werk by Rachbua (6) and by Graat sad Shavresmeck
(8) iadicates that the Taivoglem fermula (7,20), ia wvhich £, is
csaleulated by Equation 6, tends te mest acsurately predict ocremm
resertisa. Preseatly, the datz base on wvhich mest reseratieon
oquacions and recomncadstisns are based is quite limited. Additiomal
data collection efferts asd resesreh sre seeded is this arves.

The Toiveglou formula, presested delovw, sheuld de wsed for
esupatiag reasrstiss rates o8 seall, shallew scremmst

£, s CT3 sc 20% (Zq. 6)

vhers K, ® reseracios race (1/day)
¥ 8 screem velscity (ft/sec)
$ ® etress ilope (f2/mi)
C @ propertionslity coustame vitd the valuss shove below:

C® 1.8 for 1 Q510 efs
8 1. for 10<Q<c2S cfs
2 0.88 for 135Q<IV0 efs,

Accordiag te Tsivoglou (9), there is se evidesce te suppert re-
stricting the wss »f Lquation ¢ Vased eu nizinwm slepe. It
should de peiated eut that the values of the preperticaality con~
staag (C) given sbeve for flows betvess 1-10 cfs sad 235 - 300 efs
vere deaternined by Toiveglew (20) wsiag data in these flew
ranges. The valee of C for the flew rangs betweer 10 sad 23 cfs
sppears te be baoically sn estimated value osuly, singe & peweicy
of dats exists is cthis flev raage. Bewever, this C value has bees
vecsumonded by Beal (22). Whea the stremmflev (Q) is sesr either
16 or 25 efs (tha peints st which the value of C chaages), it {»
vecsamended that & seasitivity ssslysis de perfermed by doing
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separate DO calculaciosus wsing bdoth the higher sad lover C values
80 that lewver and upper limics of predicted DO can be established.
I£ this rasge of prediczed DO is found to be relacively large, it
{8 recommended that additionsl work, inclsdiag field meassurements,
ba performed o help reduce the uscertaiaty ia the reseration zate
te be used.

0'Counor's reseration formula, preseated delov, msy be used for
lLarger, deeper streams vith more waifern chassel gesmetry or these
wich eigaificant peeliag (4):

E, 12,9 ¥93ut3 ac 20°¢ (T 7)
vhare V¥ s scraem velecity (ft/see),
| ® gversge scraam depch (ft).

The valuss of ¥ ssd X used iz the sbeve equations sheuld be based
ot sctusl field messurements s0 that the sacertsiaty ia the rste can
be reducad. The value of $ can de determined from fiald measurmments

er from appropriste aaps.

ARy etde. applicadle reseratios prediction metheds uay be¢ used is
liew of the shove sathods euly if thase slternative setbods are
supperted by sa sdequate techmical jwscification that includes
oufficient field data collected frem Che area.

4 )) M). A tveviev of resctiean rates seasured ot

low flow stremms vith similar charactaristics showed that C30D rates
gemerally rasge from shest 0.2 te arewnd 3.0 er msre (10, 11, 12,
13+ 11.),: dapendiag in part ou depth and degree of trestment (see
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Lzhibic 3). The simimal daca availsdle for smsll, lov flov stresms
with trestmest gresler thas sacondary suggeet that the C30D racaes
uader these conditions typically fall Detvess sbeut 8.2 ead 0.3 (a2
20°C). Adjwetiang CBOD rates by depth as proposed by Rydresciesce
(13) suggests 0.3 to be & represestative value for these lov flov
streams with & ssstly scadle fairly recky bdettem. sud sbeut 0.2 for
streans vitk & primarily uwnstable sediment bdettem.

Using this appreach, C30D thea becsmen (14):
(n/g) 0434 for R <8 2. (Zq. 8)

s ¢ for 1 2 8 fz.

vhers K, s C3OD decay rate (l/day),

1 s gverage stresm depth (ft),

(-4 s 0.3 for stremms vith moecly stable fairly rocky
bettoms.

¢ s 0.2 for stremms vith primarily ematable sedisent
Settoms.

It sheuld be neted that Rquatios § geserally represents am average of
& riage of possidle values at emy given depth. Based ou limited data
presented ia the literature (11, 13¢ 21) aud elsevhere (10, 12; alse
see Exhidit 3), cthe follewiag ranges of the CBOD rate are presestly
beiag suggested:
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cA93As. T (1)

gxhibic 3. OEACTION RATES MEASURED ON LOW FLOU STREANSSS

e — ————pute
C300 Bate
Depth w0D* Trestment Plow (cte)
fiver Nessured Adjueted Rete Lavel River sTP Deptd (f¢

Upper Olentangy, Ohie (7) .24 0.4) - AST - ¥We aitritication 2.3 1.0 8.
Patuzent River, (8) 0.% 0.) «27-.50 ANT ~ Ritvitfication with II 6.8 -

Marylaand ulcrescreens
tleot Pock of Blue 0.35-0.79 0.2-.M2 0.3 AST - Secendary with 4 1.4 0.9-1.2

Blver, Indisns (9) rapid cand filters :
Rydressionce (10) +37-.96 19-.42 Nighly treated effluent -3

aitvification
Recamnended Values 0.} .42
434

Bepth Adjustment K = K (Measured) (9/8) P <8 (e

*heaction roates are st 20%.
*igbmitted by EPA Regiem V.
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oi9sas.t (1)

Rxhibie 4. CROD/BOD, BATA®

Persent Resber Uitimate

Plew Industrial of csos
ftete Pieat Type (wod) Tlew Sanples 808,
onie Lohoweed Activated Sludge 1. L } .
Ohie Menefiold Activated Sludge 10.6 b} 4 1 3.4
Ohie Shelby Activated Sludge 1.2 % 3 3.2
ohie Levain Activated Sludge 14.1 142 4 N ) |
Ohie Ceshecteon Activated Bludge 2.3 3 [ 4.0
Ohie Connesnt Activated Sludge 2.6 ) 4 1 2.61
Ohie C88® Rasterly Activated Sludge 136.0 12X 2 5.10
Hisneseta Nisneapells-8t. Paul Activated Sludge 3} 13 3.8
Vieconsin Fall Cresk Trickling Pilter 2 3.40
Wieconsin Nosnsh~MHensshs Activeted Sludge 40X 2 3.20
Wisconsin Town Menasha Rast Activeted Sludge 2% ] 1.00
Vieconsin Touwn Menssha West Activated Sludge 421 2 3.10
Viecensin Neart of the Valley Act. and tiltere 5 <iot 2 2.7%
Yieconsins Depere Activated Sludge 0% 1 3.00

Average 3.2

*Subaitted by EPA Regica V.
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Laxel of Izsatmgat Minimum  Maximuom

Secoundary trestmest Q.3 1.3
Creater thas secosdary

¢ otreams vith moetly 0.3 0.3
stadble fairly recky
bottams.

e stresms vith primarily 0.2 0.4
wmstable sedinment
bettoms.

(Bete: Thuse ranges are dased o & 1ary iimited data cet they are
subject to medification, as uecessary, ss sdditieunsl rate data
ave submitted to IPA Hesdquarters. Users are nrged to
collect site-specific rate dats vhemever possidle.)

we=(1/day, dase s, st 20°C)

Kquation § may be used te estimate the G30D rate vwithia the raages
specified above. Users nf this approsch should mote that, at best,
the abeve equation is a crude, though rational, empiricism. dased oa
s limited datas eet. A mmch larger data sat coasisting of accurate
X, msssurements for differeat levels of rrestment aad types of
streams {s seeded dafere & merve precise empirical correlation equation
eam be devaloped. Toverds this end, States and IPA Regions sre
axzad te expend releveant data Vases, and te submit these data and
ouggesticns te IPA Resdquarters te assist ia the refiaement of the
sheve spypreach and tanges. PMest-counstruction fatemsive surveys to
ssssure &) (sad Ey) below AST aad ANT plants wesld aid this
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effort siganificantly. Users are eucoursged to collect site-specific

4a%s o7 %o sss grassfierable data

hata vaduesa em oo
B8P TEEHLE a8 URLS

CROD rate te be selected. isy deviatioms from the sbeve approach must
be suppertad by sa adequate techmical justificatiss.

(e) IACD Decay Raga (K.). Seversl saviremmemtal factors have

besn showvan ts influemce the rate at vhied aitrificaties eccurs. imong
than ore pi, temperature, suspended particle couceatration, hydraulic
parmmetars, other pellutants that {ahibit the micrification precass
{€:.8+¢ some toxmiecs), sud the banthee of tae receiviag vaters. While
20 sttampt {s wade in this Method to quantify the effects of these
facters st l:. users srs expectad to determiame qualicatively vhether
or set nityification is likely to eccur ia the subject stremm. If so,
usars sust determine vhether or not conditiems are optima! for
gitrification. Tor example., several researchers have showa that o pl
is the renge of 6.4 to 8.6 is optimal for sicrificacicu. with & rapid
decresse {n sitrification outside the Tange of 7.0 2o 9.0. 3ecause
meet State water quality stssdards require 2 p8 ia the rasge of
between 6.5 or 7.0 and 9.0, it is walikaly that the pE factor greatly
izfluences the occurrence of sitrification. Bovever, cousistest »%
oboarvations in the ramge of 8.4 to 0.4 indicate that this facter is
condusive to saximm nitrificatisa. Hitrification is slee s functien
of svailable benthic ourface arsa for aitrifyisg ervgasisas te attach
thamselves. Tor axmmple, if & strem dettom is completaly deveid of
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surfaces (such ss rocks. etc.) om wvhich sitrifiers cam attach
themselves, it {s likely that sitzifi aticn vill sot be s significaat
facter is the DO amalysis. Cosversely. & shallow stremm vith s rocky
bettem {s 1ikely to have & high sitrification rate.

& site Lnspection will iadicate the likaliheed of aitrificatiss.
end sheuld be coudusted. Based e the odsesvations vhich sre nade
duriag the fnspection, the wser mmet estimste the spplicadle NBOD pate
valse. Is viewv of the temuess mature of this rate selectisn
precedure, particular care should de takam ia evaluatiag the effects
through semsitivity ssalyses. Amother peiat ts comsider {s the
cutcome of Che ammonis toxicity analysis. If it vas determiaed
previcusly that smmouis removal {s required eu the desis of ammosis
texicity comsideratious. them the role of Ky {s the everall DO
enalyeis becomes somevhat less critical. Om tha ether hand. if the
smsuis toxicity amalysis dees 2ot clesrly iadicsta the seed for
ameuis removal, then the decision to provide mitrification at the
trestmant plant will himge solely cm the DO smslysis. This makes the
detarnination of the Ky value much more critical. The vater quality
mmalyet sust then carefully sssess stremm conditiems, and assign
tesseasblsa rats coefficients. sccordiagly.

Based on limited obeervations e¢f ¥BOD decay rate (2} slse see
Exhidit 3), it sppears that, vhere isstremm nitrification is found te
oceur, weet Ky values reage betveen sbeout 0.1 end 0.6. Ia 2ha

A-39



absence of spplicable site-specific dacs, a !] value vithia the
geage of 0 to 0.6 is to be selected. This selection should be based

ia pert om 2 sits inspection (as stated sbove), and on asy appropriate
svaiiable tramsfer dats. Genarally, s l: valus of sround serd

should be selected ounly if ecromg evideses suggests & lack of {nstremm
sitrification occurring uadar the prejected condiciems. Othervise,
the Ky values vhich are selectad might be reughly 0.2-0.3 for

desper streams vith s primarily sedimesnt dottom, arcund 0.4 for
shallowvar streams with s modervacaly rocky bettom, and about 0.6 for
shallew, roeky stresms. The user {s stroagly e ssuraged to collect
site~specific data, and daca from similar sites, vhensver possidle to

support the selecction of the WBOD decay rats.

(d) Sediment (3enthic) Oxygen Demand (3). Sediment oxygen is &

facter that is often significant ia the DO snalysis. Por the types of
situstions applicable to this Mechod, Thomanan (19) suggests that the
folloving bdenthic demand rates be used vhen simulacing stremm DO
response Lo varicus treatment levelass

S(gm/al/day of 0jat 20°C)

Viecini tresm
sstasat Level 1 &I

Poor Secoundary Irt 2 -4 0.5 -1
Sessndary Trt 1 =12 0.3 - 0.7
Creater thaa m’, 0.2 - 0.3 0.1 = 0.2

*(Even with high levels of treatasnt st the point seurce, there will
uousily be at lesst ¢ minimal bdenthic demand present, o.g., dua to
"batkgrouad” or othear scurces).

A=hO



Tor the purpose of this asalysis., the benthic demands should de
cousidered to de at & minimum usder future coaditions, usless
site~specific circumstances {adicate a continued presencs of
subetantial Veathic depesits ia the futurs (e.g., from aompoiat
seurses). The applicable rstes suggested above should de seed iz the
snalysis, waless site inspections indicate that higher or lower valsas
should be wied.

When selecting the denthic damasd rate for future conditicss,
ssasideration sheuld be givem to the fast that there might be
coutianed other sources of bdenthic demand, such ss from sompoiat
seurces. ZTherefore, & site iaspectios should de counducted to
detarnine tde charscteristics of the stremm bottom sad the sresl
extent sad sagnitude of the benchic demand, snd to vevesl any possible
coutimniag benthic demsad prodlems.

(e) Zemperature Carrsceiona of Rsaccion Ratss. Temperature affects

oa the various reactios rates cas de spproxzimated by the followving

equations:
o far the Sediment Oxygen Damand Rasas
(8B)g = (£8)y9(1.065)T"2 (5. 9)

vhers (S3)y = adjusted beathic demand rate for specified strem
temperature,

(ll)” . salecsted denthic damsnd rate (for strem
texperature of 209C),



T o gspecified streams tewperature (°C),

7-20 (%a. 1M
e far K. K. snd Xyt T ¢ F20 0

vhere K, s adjusted K-cats for specified strem tamperature.
R0 s selected K-zate (for stremm tamperature of 20°C),
T & specified stremm tamperaturs (°C),
¢ 5 1.087 ter Ky,
s 1.024 fer ‘2'
® 1.08 for Xj.

(3) Inigial Daficiz (D) Decermiznicion. Whes perfermiag o
DO emslysis. the izitial dissclved oxygem deficit (D,) mst be kmows
(see Kquatien 3). 1= erder to calculate D, the resultaat mized DO
comcentracion et the discharge poist msust first de calculstead. This

can be sccomplished by perforsing the following mase balsncas

20, = [D0,Q,*00xp]/[2* %] (zq. 11)

vhere DO, ® gmized inscresm discolved oxygen concemtration st
discharge point (mg/l),

s spstremm dissolved oxygea counceatration (mg/l),

POIV wischarge diseslves oxyges concemtration (mg/l).
s gpetremm design low flow,

o POIW design dlecharge flow rata.

FPrpa

Thes the saturation M (DOg,,) cescentratiss wust be determiaed
ssisg the resultast veter tamperature dovastrsam of the discharge



(1") which vas calculated uwsisg Tquatios 2 (iz the “Ammeaia Toxicity

Asalysie” section). This can Ve determized from txhibit 2. By using

0o, aad D0, pe the isitial mized dissolved oxyges deaficit (D’)
cas be calculated as follows:
(Zq. 12)

% " DOg,r°00,

(6) Couversion from CBOD, to CRODs. Ratloe of CBUD,/C3005 discussed
barein are based on & nitrificstioa-inhibiced cest. The ratio 1is a function

of the level of treaatment and the associsted degradability of the wasce.

Thus bigher ratios asge expected sad have been chbsarved for higher levels of
treatment since the 30D remainiag in more highly trested efflueacs degrades
mere slovly than that in less treated wvastewscers. It ia recommended that
ths permit 30D effluent limits vhich are finally selected afcar the vater
qality snalysis be vrictem as a carbonaceous and oot & total 3005; the use
of C30Ds effluent limits and, correspondingly, a carbonacecus (inhidiced)

30D tast vhen moaitoring the efflueat can halp avoid potential daca inac-
curacies that can resulz from nitrificatisa occuring in tha bottle during an
wainhihiced 30D tast dus to the presemce of aufficient aitrifisrs iz the
tast bottle. Data submittad by Regica V (see Ixhibit 4) iaodicate that the
ratio of 3COD, %o CBODg should be about J.0. Other lim¢ted data presented (n
the licerature suggest thac this ratio {s about 1.3 to 2.0. It is suspected
that maay of the lower ratio values were establishad using dats from olde:z,
lass afficient trestment plants, and that the Ragion ¥V daca (s generslly from

aever, mere afficlent plaacs.

Then evaluating secondsry treatmemt dischargas, water quality
saslysts should wse a ratio ian the ramge of 1.5 te 2.0, wmless
applicable leng-termCI0D tests iadicate some ether value. Tha velue



& . .3 oheuld gemerally be applied to “poorer” secondary plaacs, sa¢

2.0 should prodedly be applied to the "Setter™. mere efficient

secondary treatmeat plencs. Analyses of very Limited sewage treacaent
plant sffluent 300 (total 3ad carbonscsous) S~day, long-term (ultimate;,
and tims series data indicate that s CBROD,; to C30DS coanversion ratis of
about 2.3 should de used for nitrification facilitiles. Uatil addicional
treataant plant affluent data can be collected snd saalyzed to further
tefine this vatio, a factor of 2.3 should be usad for uicrification and
higher-level Creatment facilicies. IC must be emphasized that this value
1s presently based on s very limited set of dats, and that additionsl Creac~
asat plant effluent dats is needed to gain greater confidence in the sug-
geatad value. All IPA legicas, che Stactes, and echers ars strongly urged
to veluntarily participste in & astionvide daca gachering effort so that

WOCe accurate ratios can be developed.

Such an effort would oot be very resource intensive, and the resulta
would be extremely usaful. Carvshould be taken to ensure that ouly che
carbogacecus demand is seasured. This data collecticm effort should include
information ou the type of trastment snd type of influenc, and the sampling
should, to the extent possible, only be performed ou sanitary wmstevaters
that are uachlorinated. This data should de submitted to IPA Readquarters

for compilstion snd asnslysis.

It is vecommended that, vhenever posaible, existing plant efflueat
data sad/or pilot plant datca should be collected to assist in the salection
of sn sppropriste coaversion ratio. Caution should be exercised, however,
vaan wsing data from an exisiing plant that has s level of trestaeat that
is significantly lover thaa that wvhich i{s proposed. Such dsca should not
be blindly applied vhen selecting the sppropriate couversion ratfo; it



cA9%4.4 (1)
should merely b= used as s guide. A seasitivity snalysis of cthe cugiiectelon
rac o and ics implicacions on the final Crestment decision to be sadliPcan

halp ¢he vater quality analyst datermine che relacive lmportaace of huaghering

such additional dats.

It is also recosmendad that the 3003 afflueat limits in the xS
plast's permit be veviewed aftar the sev facllizy is ew~liae to helmmmmmwe
chac cha carrect CBOD, te C30Dg ratio vas appliai co the model sutpllaNOIS
can be sccomplishad by collecting and ssslyzing sppreopriate plaat offiEac?
300 data after the sevw treatmsal facility is ea~lims.

(7) Pegt-Aerstieg. Pest-serstien of the ¢fflmeat te & DO
concentration of 7 ag/l sheuld slways ba evelusted 22 m alternstivemm 2
te higher levala ¢f trestment, wsless there is s sice-specific
couscraiat chat precludes tha sse of pdc-uua- squipment. This
techuique can be perticularly wseful {n cases where dilutiem is lov P

amd teaeration ratess are alse low.

{8) Beupoint Sources. Ia some cases, ncapeint seurcas may
preclade attaimmasnt of dissolved exygem water qualicy objectives even
vich scringent sdvanced treatment. Per ¢xampls, streams with
extensive vetlawnis may couctridbuce low DO wacet {a sufficient
quantities ts cause standards violatioas, and agriemlitural or urdam
remnf? in the vieiaity of & plant discharge msy slse mullify che
bemafits of advanced treatmsat. Ia cases suzh as thase, weumpeoint



seurce coutrol tradeoffs must de considered bdefore advanced treatment
{s chesen. Site-specific evaluations should de made to idescify

pocsidle asupeiat seurcs probiems.

O. gensicivity Apalyets

The sensitivicty of computed stream respenses te changss ia
estimated i{aput varisdles wmat de detarmined before a fiasl decisiem
of creacmmmt levels {5 made. A sensitivity amalysis combised with
judgenent {s essential ts balp establish grester coufidenca {a the
results that are ebtaised.

The eemsitivicy of compuced (predicted) {astresm responses to the
variows iaput valuas sheuld be determined by repesting the snalyses
dascrided sbove with changes (imsresses and decresscs) {s the Liapuc
varisbles. The following staps should de followed:

1) 1sicially, three sets of calculaticns should de made to reflect a
“weorse,” "hest,” sad "average” case for each alterustive treuatment
level. This ecam be secomplisbed by using medel {mput vsluas chat
reprasent, respectively, the "vorst” sad "bSest” ends of their
seusitivicy ranges sad the values actually selestad for the model.
The estputs of these csmpucstions sheuld de pletted as DO profiles.
I£ all three cases {mdicate & vielatien of tha watsr qualicy
otandard with the given level of treuacment, thes the asxt level of
treatmeat is seeded, ond ne further justificatien is secessary. 1t
all thres esees do aet {adicats s vielstisu, them the sext scap

wust be takem.



3) Nexe, each input veriadle to each equation sbove should de
{adividually iscrassed and decreased, so that the magnitude of the
differences in predicted instresm responses can be assessed. Uach
{iaput veriadle (imsluding rete coefficients, travel time, physicsl
charsctsristics, ete.) should de varied over s range of values that
veflects the uncartaiaty {m the particular varisdle. 1If direct
ssssurenents of certaia laput varisbles are sade, thes the uacer~-
taiaty is the verisble weuld tend to be relstively small eand,
tharefore, ths rvange to be wsed ia the semsitivity enalysis would
generalily be velatively emall. Very slese serutiny should de givea
te thees fnput veriables vhich have ae site~specific or transier-
able daca to suppert their having been selestad. 1f rates (or race
formilations) eother than those suggested {a the ebave cuslyses sre
used, then the sensitivity znalysis should bde used as part of the

Justificacion for the alternacive razes (or formulatiows).

The rasults of these semsitivicy snalyses (in eceap 2) should de
revieved vithin the coatext of the efflueat quality expected for
various treatment levels. Therefore, {f the effluent requiremencs
daternined usiag the range of {aputs for each variadle fall within
the expected ¢ffluest quality frem s siagle treatment level (e.g., AST
or ANT), thes sdditisual amalyses weuld gemerally set be required for
that varisble siacs the seed for that level of trestment is obviouws.
Gswgver, if the required treacment level i{s hesvily seasitive to, eamd

dapendest eu, the sslection of e imsput valuwa(s) gepecislly where
existing dacs are isadequate to charscterise the variadle(s), then s

Aed?



rufficient smount of additional dacs shall e odtained to more

sgeuracely define cthag model varisble(s) (thus {ncressing the

esufidencs ia that variadle) so that the selectien ef the trestment

slternative cam de clarified. Peor evea furtisr confirmaticn of the
salested effluent limitatiemns, the sensitivicy smslysis csa alse de
verwm fov the {adividual laput varisbles ot & less ecriagent level of
treatment end the results mmalysed to detarmine {f the desired vetsr
qualicy edbjectives could peesidly be met at that lesser treatment
level vithia the range of individual {aputs being uciliszed. It must
be emphasised thet the wss of sound prefessicnsl juignest is
esseatial vhen evaluatiag the coufidence {a the model {nput variables
ssed sod {a the wmodeling resulcs obcaimed.

Ts further sseist is evaluating the results of the sensitivicy
smalyses, the lacremental present vorth coet (conscruction aad O&M) of
the propeced improved tresimest precese say slse be comsidered whes
degsiding the secsesery level of treatment. PYor example, {f oversizing
the clarifiers, providing additional saratisu and clarifiers tor
aitrification, or ceascmal chemics! edéditiocmn could provide the level
of treatamt ia question, sech treacment could be partly jusecified
Sased e best judgment dua ts the relatively lew coet of such
sdditieunsl truacmsnt. Ou the other hand, f{lters (as am sdd—ou to
sicrificscion), dua ts their high {scremencsl coec, esuld de justified
by chis Simplified Meched culy {f the rusults of these semsitivity
anslyees {nd{csce eufficient esnfidencs la the results. Othervise,
odditionsl dats ({msluding for calidraciag sad verifying the wodel)

wvould be requi~wd.
A=dS



Cenerally, the varisbles to de asnalyzed ia the semsitivicy
snlaysis should include those lisced delow, amd should generally de
varied ¥y semsitivity ranges (o the evder of hese vhich are suggested
belov (aspecially if lictle er a0 data is cvailadle to suppart the
varisble's selection):

o m = vary ¥y sbout +50 te 100 (and appropriate
scTemasnts ia bdetwessn), dapending om the uncsrtaiety in the

estinsced valus.

. 8 = vary by shbout +23 te 7352 er mere (emd
%ﬁ iserements iz Dectvees), depending o= the
wisartaiaty ia the astimated valws.

* = vary by abeut 2232 ts ¢100Z er wers

oA the wasertaisty {a the estimated vsiue), aad
by iatermediats {seremsuts. ia apprepriscs seasicivicy
amalysis sheuld ales e perfeormed oun the verfadles wsed (s
the respestive reseration oquations (i.e., veleeicy, and
slepe or depch).

¢ Jenthic demsnd ~ generslly sbhould uwse the suggested ranges
present s ciew 1X2(C)(4)(d).

° rature, ¥ - usa raages spyroprists for the
situagics.

L. 3%asules

1} Dermit Couditicns. Aftar determining the fisal effluent
limitstions secsssary for the maintensacs of watar quality standards,
these limitaciems sheuld de emtered {ate the WPDELS permit. Municipal
effleent lim{tations a1y often specifiol as 30-~day end 7-day everage
valens fer u’, amouis-¥, md suspendad salids. Tov streams vich
sere flev ot the eritical esnditions, the resvlts of the DO snalyais
hall do wsed a9 )=day sverage effluent limits racher thaa 0-day
sverages, siace thase mall stresms are oftem very resetive te

verisble wacte {sputs. Per streams vith ssaszere flew at tha critiecal

A=dY



condicions, the currently sdoptad snd applicable Scace or LPA Region

procedures for spplyiang modeling results to POTV discharge permi:
effluent limitations shall bde used.

Technical analysas are being conducted vhich scudy the effects o
effluent coucentration and etrasaflov wariability, different dilucion
ratiss, sad the use of al-+*raative averagiag period schemes on receiv
vager qualicy. Preliainary results indicate that efflueat and streaa
variabilicy snd, to & lesser axtant, differing dilucioas are cricical

fasters vhich eften graatly affect the frequamcy of savers water gqual:
violations.

A site=specific snalysis that counsiders cha affects of the fndiv:
stream’s flov variability, available dilution, and the selected treac:
srocass’ effluent concantration variability oa the stream's vater qual
(iacluding the frequeacy asd saverity of water qualily violaciocas) sio
%e parforwed in asch case to dataruine the sppropriace averaging peric
Tectmical guidancs on performing such analyses {s deing developed by
IPA 0ff4ice of Uater lesgulacions and Standards to aid ({n ths salection

apprepriate averaging periods.

Based on currently available dats for treatmeat plant performance,
full aitrificacion trestment is a relatively scable precass during the
summar ssocha. Uhen considered Ingethar with stresaflov variability at
dilstioa, this treatment process sheuld asrmally preclude frequent higt
levels of vater qualily vislatioans vhes the stream flow s ac lov flowv

conditions and the stream's flov characteristics ars aet highly variarl

A=30



[¢c .1ppears that (o apst cases, vspevia.iy vhete the stream’s {luv
virliblility Ls noc excremsly high, fluctuations in the effluent quulity of
full aftrificacion facilitles des{yned to schieve )O=isy average jurait
Lisicacions are not likely to have a significant impact on the aquatic
habicat due 2o increasad loadings or decreasad dilutlon. Actuasl {apacts
oa tha aquatic habitat or designated usas vwill be dateruined vhen site-
specific analyses are conducted.

The CI0D end NBOD eutputs from the DO smalysis sheuld be
csaverted te m, aad smsouis-N NPIES permit limitatious using the
following relatismshipa (escablished earlier)s

(a) 3004 s C3OD/t

(vhere r = the UC30D1800¢ racie, for the epprepriaste level
of treatment, selested in section IIT(C)(6).)

(3) Wiy o= EO/L.37

2) Sessonal Bffluent Limitations. The effects of variations
{a tempevature snd flow should de evaluatsd ts determinoe vhether or
ast eperating coets eam be reduced through sessousl relsaxstiocn of
effluent limitations. TYor example, it ls ceaseivadble thac i{n wiacar,
higher flowve snd lower temperatures wvould allew for & relaxzacion of

90D and ammcuia limitacions from a toxicity emd DO standpeiac.

(A example prodles will Ve prepared and previded te the users of
this Nethed iz the asar future.)

A=31



AFPINDIX Al
MEZTECD FOR DETIRMINING EXPICTID DOVESTRIAX pd

Calenlating tha pi of the stream after sixzisg of spetream flov
vith vastovater dischargs is scraightfervard - previded there is tome
aiainsl wvater quality {afermation available ou each.

It ean be dons vith i{aformatien em differest combinstions of
alksliaicy, esidity and pE. The most direct methed, amd simplest to
present for & simplified mathodology, Tequires (aformatics es pi and
elkalisicy. If ae p er alkaliaicy data {s preseactly svailable fer
the POTV and/or for upstresm, them & short-tarm program of collecting
the seeded pE md/or alkalizity data sheuld de izitiaced. Asewmisng
gemerally sverage conditions exist st the POIV aad spetremm during the
dats cellection progrmm, tham & fairly ssexrats determinacica of their
sverage pll aad slkalisity cenditiens cam de made iz several days or o
fow veeks. Tha tests for pl sad eslkalisrity are casy and imexpesmsive:

o 3l - {5 casily (and commeuly) messured by pl meter.

¢ Alkalinicty - is alse commsuly messured. Standard
Ratheds mcuin ticratien vith screag seid (0.02 %

h’ﬂ. {a vhich case alkaliaity is reperted s
as C‘ Ry

The ieaic forms comprisiag alkaliaicy (BC3,", CO4°
snd 0E° be calculated frem the relative -uu 1! aeid

A=33



required to reach the two end poists (Puenelpithaletn
at pll 8.3, and Mechyl Orange at sdout pi 4.3)., TPor
satursl vaters betvees pi 4.5 aad 0.3 (escentially all
ve seed e coscerned vits for this exercise). tiers
vill be 20 pheselphthaleln end peint -~ aad all of
the alkalinity vwill be presest as bicarbdesate ion
(w,-).

Beta that the precedure prusented., and the chart used, will apply

for amy situatiou. The {astruastiens fer its wse are mueh simplar o

present {f it (s ssewmed that the ouly waters Deiag deslt with will ba

ia the p& 4.9 te 8.3 range (vhich vill ssually Ve tie case).

There are & ammber of techmiques, mecheds, ote.. for caleulaciag
. Tie one Presestad here seams Lo be dest suited for these
purposes. The chart (s takea from “iquatic Qamistry” ¥y Stumm &
Norgsa (¥iley lacersciemcs, 1970), sad the appreach is & pertion of
the oversll aspproach they describe - which for simplicity {s limited

ts ths usual case vhich was selected.

The calculation is {llustrated by the follewing exmmple:

¢ Ia & satural vater system (or vastewster) with a pf {s cde
raage of 4.3 to 8.3, the slkslinity measured is sll
bicarbenste ion (ECD,") reperted as ag/l as CaCly. The
Total lsergsaic Carbdn (Cp) will comsist of Deth BCO,~
amd soluble @V, which coexist in vater ia this pil raige.
(N0TR: The Scamdard Nethods tast fer scidity weuld seasure
seluble sz.)

h=34



CA%3A.A (D)

o The chart requires that alkalisity be reported ia terss of
ailliequivalents/liter (meq/l). The cosversion i{s as
follows:

Alkalisity-ug/l as CaCly X 1/%0 & Alk.-ueq/l

o Tocal lasrgsnic Carden (C,) mmsat de {z temms of
nillimeles/1iter (ail/1). er, if ve are werkisg vith »t
and alkalimity., ve seed set verry sbeut this csmversies.
et sbeut determiaing the acidity er C_ﬂ; cencsentraticn.

o Ia ¢ situstion 1liks the eus deing sddrecssed, deth alkaliamicy
aad aze conservative (pll Ls set). Thuse vhea twe
wat vith differest coucentrsctiens of slksaliaicy smd G
aze aized = the final concencration i{a the dlend caa be
detornined by simple mase dalamsa.

o Tha otepe arxe!

1. 7Trom alkalisicty aad pl, determine C, for stream
sad waste.

2. Calculsate concestration of slkalinity and C, ia
dlead.

3. Determine pl of dlend from blemd alkalinity aad

S

¢ in exasple prodlem aad s calculation shest are givem in
Exhibic 5. 4 dlamk calculation sheet, with chart, is also
sttached (Exhibit 6).

A=-33



EXHISIT 6. FXAMPLE CALCIMATION.

1. GIVEN
POTW Dischearge Upstroom Flaw
Fiow = 249 MGD ~» 108 CFS ‘30CFS
m - 2.2 &
AN o WOmgR » 28 mog/l SOmpMt - 1O mg/t
-I:d:o, -c.c.,
2. DEVERMINE C, FROM CHART
POTW Dischesge Upsiroom Flow
ALK = 10 ALK = 00
m-n!c"“' lc, '

3. CALCULATE BLENDED ALK ANO C,
@ =0lond § © Sueem 0 = Dicheorge
c'. c‘l.
ALK, "Gy} ¢ ALKy )
10,¢0,)
18°20¢(30-388 1488
08¢308) T

Cy or ALK, =

(1.1°30e(288°208) 1288
1284+ 2084 ass

G, -

4. DETERMINE st OF BLEND FRAOM CHARY

ALK = 2.12
c, - ,".l oH = 2

A=37

Alalinity (millisguivelents/irwr)

// /'

c, (Vets corbhanste comban; millimales Aoter)

Nate Ooudiod steles spply I it e oo thesngh ctugd



EXHIBIT 8. BLANK CALCULATION SHEET.

1. SIVEN
POTW Disshorge Upstream Flow
Flow =
'” -
ALK o
a.mcmc,vmm
POTW Olssherge Upstseam Flow
ALK - !. ALK - l
m- G ”‘ -

3. CALCULATE BLENDED ALK AND C,
B>Blnd 8§ - Sweam D = Dicharpe

c“ clo
c, o aLx, - 4% ‘_’1.0.':‘::"‘! a,)
) bel )
ALK, - -
&, - { bet ), .
4. DEVERMMNE pi OF BLEND FROM CHART
ALK « l - -
c, -

A=Sy

3

of

Axplinity {millsaurvalsraAier)

o e m—

jj/i//;’///:L.

- o
-l

-~ o

-

< (Votal corbonpie carben; millometes Artes)



APPENDIX A2

The results of oev dacs supplied by EPA DMSL~-Cincinnatl show chat
300, levels in aizrificstion system effluants rangs fros s0g, 3 =10 eg/l.
Tests rn on typical aitrified efflusnts using the Standard Mechods
non, test comsisctently exhidbited higher tham actual carbonacsows ms dua
to sicrificacion occurring duriag che 30D cest. The reason for the high:
IOD’ result {3 cthat aguescus soluctions comntzxining amouium sslts sre wsad
in the staandard m, tast. These smmouium salts {n the presence of altri-
fyiag orgmisms {a the nitrified efflusat creats m additionsl epuarent
ltms demsad {n the efflusat. TVor this reasca, data from plants wich
aitrification cannot be used to predict Creatment capedilicies wless

aitrificacion {ahidbitors are used.

The igency has propesed (Decamber 3, 1979 Zsderal Rsgiazar)
en iahibitory BADg test for aitrified effluents. Zarly verk at the
Vashiagton, D.C.~~Pilot Plant used allyl thiourea as the imhidbitory
¢hemical. These tests shov that the 30Dg mesasured for uaiahidited
uigrified effluents is twe to three Zimes grester thas for iabidited
effluents (See Exhidit 7).

It {s sdvised that all treatment plamts with sitrificaties wse
the {akidbiting chamical and report the m, values that are
deterunised frem this methed ts espand the data dase of plaat
operationsl capabilitiaes.

A=b1
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48 ) UNITED STATES ENVIRON MENTAL PROTECTION AGENCY
m WASMINGTON. 3.C. 30460
g AN2S M

NEMORANDUM
SUBJECT: Addendum to Simplified Mathematical Modeling Methodology

FROM: Staven Schatzow, Director

0ffica of tatar Regulations and Standards (WM-551)
%" L. Longest [I, E#ﬁ

{N’bfﬂa of dater Progras Operations (WH-3548)

10: Regional dater Ofvision Otrectors
Regional Environmental Services Division Directors
Regional Wasteload Allocation Coordinators

Attached, for national use, 1s the final version of the addendum to

the “Simplified Analytical Method” which provides saveral technical
revisions or clartfications ta the national guidance document <ated
Septamder 26, 1980. The guidanca provided in this addendum will superssde
that in the mpoctin sactions of the original document,

A you will nota, the addendum provides modifications related 20 the
following {ssues:

wplication of the guidance.

performing ammontia toxicity analyses.

calculation of stream travel time to reach the point

of critical dissolved oxygen daficit,

tamperature correction factor for X3.

dissolved oxygen saturstion concentration determination.
conversion ratio of CBGD, to CBQDg.

permit conditions.

These changes are based on additional Information and analyses which have
becoms availabdle.

{f you mave any quastions or comments or desire additional

{aformation, please contact Tim J. Stuart, Chief, Monitoring Branch,
Monitoring and Oata Support Division (WH-583) on (FTS) 426-7766.

Attacihment
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(ﬂ ‘ UNITED STATES ENVIRONMENTAL PROTL.“TION AGENCY

m WASHINGTON, D.C. 20460

ADO%OU!
*Simplified Analytical Method for Oetermining

NPOES Effluent Limitations for POTW'Ss
Discharging into Low<Flow Streams: Mationa! Guidance*

[. INTRODUCTION

This addendum provides several tachnical revigsions to the “Simplified
Analytical Method® that clarify, carrect, or sodify (based on additional
information and analyses which have decome available) cartain sgctions of
the original nationa]l guidancs document dated September 26, 1980. The
guidanca provided herein supercades that in the respective sections of the
original document.

Users of this method (as well as others) sre strongly encouraged to
develop additional data and other information on reaction retss and other
factors applicable to this method, and to submit this additifonal data and
aother information, along with suggested improvements for the method, tao:

Chief, Wasteload Allocations Secton
Monitoring Branch
MOSD/OWRS {WH-553)

U.S. Environmenta’ Protection AQency
401 N Street, S.N.

Washington, D.C. 20460

(Telephone: (202)-426-7778)

This additional data and other information is needed $0 that appropriate
sdditional improvements 20 the method can De sade perfodically. Users may
alza, when appropriate, make any modifications to this method that will
4llow the method 0 more sccuritaly regresent regional or local
conditions. Any changes should de supportsd with an adequate tschnica)
Justification, including sufficient applicable data.

Wihere the results of the water quality analysis indicatas the need for
treatment Deyond secondary, State usars of this method are encouraged o
coordinate the modeling analysis with 4 review of the envirommental
benefits and costs of the receiving water's spplicadle water quality
standards. Such assessments should de conducted in sccordance with the
nv::«l water quality stardards regulations and EPA guidanca, when
pudtl ished.
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A site-specific analysis that considers the effects of the iIndividual
stream's flow variadility, availadle dilution, and the selected treatment
process’' effluent concantration variadility on the stress's watar quality
(1ncluding the frequency and severity of watsr quality violations) should
be performed in esch case to determine the appropriate averaging pertod.
Technical guidancs on performing such analyses is being developed and will
soon be released (anticipated date {s about July 1982) by the EPA Office
of Water Regulations and Standards to aid fn the selection of appropriate

averaging periods.

Sased on currently availadle data for treatment plant performancs,
full attrification treatment is 4 relatively stadlie process during the
summer sonths. \hen considered together with stresmflow var{adility and
dilution, this treatment process should normally preclude frequent high
levels of water quality violations when the stream flow s at low flow
conditions and the stream's flow characteristics are aat highly variadla.
It apoears that in most cases, especially where the stream’s flow
variatility 1s aot extresely high, fluctuations in the efflvent quality of
full aftrification factilities dasigned to schieve Y-day average perwit
Iimitations are not 1ikely to have a significant {apact on the aquatic
haditat due to increased loadings or decreased dilution. Actual tmpacts
on the aquatic habitat or designatsd usaes will De determined when
sita-specific analysas are conducted.
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E. [nitial Deficit Determination (page 18 and Exhidbit 3).

The dissolved oxygen (DO) saturation concentrations table presently
included as Exhidit I in the method {s bised on Streeter. Additiomal
evidencs witich has been accusulataa indicates that thess saturation DO
values are not entirely accurate. The new 15th editfon of “Standard
Methods® containg an updated table of saturition DO concentrations which
represants the most up-ta-date and accurata saturstion D0 concentrition
data currently available. This tadble s reproducad in Attachment A of
this addendum. [t should De notad that the tadbulated values for DO
saturstion ars for distilled water st standard pressure (sea level),
These values should be corrected for altituds and dissolved solids levels
using the formula at the Dottom of the table.

It is important for 211 wasteioad allocasion and other water quaiity
nodeling efforts to de congistant in the use of saturstion D0 values. Use
of the attached tabdle is recommended for this method (and other modeling
efforts) because it represents the best informstion currently available.

f. Conversion from %! tg 000z (gg !l).

(1) The mathod presently discusses conversion ratfos of CBOD, to B00g
for various levels of trestment; however, 1t 1S unclear whether the method
is referencing cardonacecus {dased on a nitrification-inhibited tast) or
total (based on an uninhibited test) 800g. Therefore, it should de
clarified that the ratios being discussed in the guidance are for C300, to
C300g (based on a nitrification-inhiditad tast). (It is recommended that
the permit B0D effluent limits which are finally selected after the water
ality analysis be written as 2 carbonscecus and not a total 80Dsg; the
use of C300g effluent limits and, correcsandingly, 2 carbonacecus
(frhibited) 80D test whan monitoring the effluent can help avaid potantial
data fnaccuricies that can result from nitrification occuring in the
bottle during an uainhibitad 800 test dus 20 the prasenca of sufficient
nitrifiers in the tast bottle.)

(b) The C3QD, %o CBODg ratio 1s 1 function of the level of trestaent
and the associatad degradadility of the waste. Thus higher ratios are
expected ind have been cbserved for N gher levels of treatment since the
C300 remaining in more hghly trestad affiuents degrades more slowly than
that in less treatad wastswatars,

The method presently suggests that, for plants with treatment levels
grester than secondary, 3 ratio of 2.5 20 3.0 should be used for
detarwmining permit limitations. The guidance tmplied, though did not
specifically stats, that 2.5 should be uted for nftrification levels of
treatment and 3 ratic of approximataly 3.0 should be usad for treatment
levels greater than nftrification. '
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Additional analyses of very limitad sewdge treatment plant effluent
300 (total and carbonaceous) S-day, long-term (ultimats), and time series
data indicated that a CB to C800g conversion ratio of about 2.3 should
de usad for nitrification facilities. Until additional trestment plant
offluent data can be collected and analyzed to further refine this ratio,
a factor of 2.3 should be used for nitrification and higher-level
trestment facilities. It must De emphasized that this value s presently
based on 3 very limited set of data, and that additional treatment plant
effluent data 1s needed to gain greatar confidence in the suggested value.
Al) EPA Regions, the States, and others are sgain strongly urged %o
voluatarily participates in & nstionwide data gathering effort sc that more
sccurats ritics can be developed.

It t{s recommended that, whenever possidle, existing plant effluent
data and/or pilat plant data should de collected to assist in the
selection of an appropriste conversion ratic. Caution should bde
exgrcised, however, when using data from an existing plant that has a
level of treatment that is significantly lower than that which s
proposed. Such data should not be bdlindly applied when selecting the
sppropriate conversion ratio; 1t should marely De used as a Quide. A
sensitivity anzlysis of the conversion ratio and its {mplications on the
final treatment decision to be made can halp the watar quality analyst
deterwine the relative {mportancs of gathering such additional data.

It 1s also recommended that the 8005 efflyent limits In the treatment
plant's permit de reviewed after the aew facility i{s on-line to help
ensure that the correct to C300g ratio was applied to the modal
output. This can be accomplished by collecting and analyzing appropriate
plant effluent CB0D data aftar the new treatment facility is on-line.

6. Psrmit Conditions ggagg 22).

T™he guidanca presently requires that, for streams with 2sro flow at
the critical conditions, the results of the modeling analysis should de
used as 7-day average effluent limits, and, for streams with nonzero flow
at the critical conditions, the currently adopted and applicable State or
EPA Regtonal procadures for applying sodeling results should be used. The
original guidance also indicatas that this 1ssue of applying madeling
results 2o effluent limitations {s baing amalyzed in support of the
development of forthcoming policy guidance on wasteload allocations/tatal
saximm daily loads (WLA's/TMCL's).

‘Technical analyses are deing conducted which study the effects of
effTuant concantration end streamflow variadility, different dtlytion
ratios, and the use of alternative averaging period schemes on recsiving
water quality. Preliminary resalts indicats that effluent and streamflow
variability and, to a lesser extear, differing dilutions are critical
::c?ors which often greatly affect the frequency of severs witer quality

olations.,
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11. TECHNICAL REVISIONS

A. muutfons and Const=a‘nts (gagn 31.

As stated in the original guidanca document, the analytical techniques
which are used in water quality modeling should be the simplest possible
that will sti1l allow the water Juality manager to make confident and
defensible water pollution control decisions. I[n many cases, where
relatively simple conditions exist, simplified modeling efforts that have
ainimal sanpower and data requirements are often adequate to make such
decistons. Use of simplified efforts, when appropriate, can resylt in
doth substantial savings in State and EPA resources and cost-effective and
tachnically sound effluent limitations to be achieved.

Recant experience and snalyses indicate that this simplified method,
when followed properly and with 1ittle or no gite-gpecific data boin?
employed, should normally result fn both tachnically sound water quality
Justifications befing developed for aftrification levels of trestment and
substantial savings in State and EPA resources. MNowever, it has 2130 deen
noted that this simplified analysis alome (1.8., without any site-specific
mﬂz usually cannot provide the confi{denca needed to adequately ity
perwit limits more stringent than adout 10 =g/l CBOOg and 1.5 mg/1 MMNy-A,
including relatively costly filtration treatment a¥ter aitrification.
Therefors, this simplified method cannot dDe used by itself to Jjustify
permit 1imits more stringent than 10 mg/1 C300g and 1.5 mg/1 NH3-N
{iacluding filtration after nitrification).

Whers treataent more stringent than 10 ag/1 CB00g and 1.5 mg/] NM3-N
(1ncluding f1ltration after nitrification) appears to de needed,
sppropriate supporting site-specific data should de collected ind used in
the analysis in order to increase confidencs in the variadles usesd in this
modal, in the the modeling results that are obtained, and, most
{mporzantly, in the trestment decistion 1tself. This additional level of
analysis should also be accompanied Dy a rigorous sansitivity analysis
(see page 20 of the mathod). Based on past analyses anc¢ construction
grant project reviews, 12 appears that this situation (e.g., the need for.
treatment deyond nftrification) will seldom be required excapt in certain
casas where sma!l streams with very low assimilative capacities are

encountaered,



.3-
8. Asmonta Toxicity Analysis e §).

The original guidancas document recommends that, if no un-fonized or
total ammonia-N standards are available for use, a criterion of 0.02 mg/?
un-{onized ammonis be used for freshwater cold watsr haditats, or 0.05
eg/] un-fonized ammonis de used for freshwater warm water habitats.
Additional research, however, {ndicatas that these criteria may in many
cases be more stringent than necsssery to protect water quality. It s
nhow recommended that the latest EPA ammonia toxicity criteria, when
promylgated, De usad in conjunction with the supperting ammonta criteria
implementation guidancs document. Umtil the new EPA ammonta oxicity
criteria are promulgated, AT factilities proposed solely to prevent ammonts
toxicity say de approved only with supporting justifications based on
efther: (1) site-specific biological data showing that the designated uses
cannot be restored without reduciag ammonia toxicity, or (2) bioassay data
(either from a ladorstory or similar site) for indigencus species showing
that existing or future ammonia taxicity levels will {mpair designated use
sttainment (exposurs levels and durations for these tasts should de
similar to those occurring or anticipated to occur in She recefving
water). (Note: After publication of new asmonis toxicity criteria by EPA,
Advanced Trestment processes proposed solely to prevent aswonfa toxicity
uay be ;nnm congistent with these criteria and this simplified
ssthod.

C. QDissolved Oxyqen Analysis (page 9).

Equation S on page 9 of the method 13 presently written incorrectly.
The correct form, which should bDe used, 1s:

te = (1/(Xz2-Xs00}] 1n [(X2/Xgop) (1- [Dg(X2-Xgop)/(Xspu800g)J)]
(Eg. §)

0. Temperature Corrections of Reaction Ratei (pages 17-18).

The sethod presently states that the temperature correction
coefficient (0) for K3 to de used in Equatfon 10 is 1.10. A more
reasonadble correction coefficient for K3, which should be used, is 1.08.
This latter value represents an average of the range of correction factors
found by different ressarchers (“Rates, Constants, and Kinetics
Formilations in Surfaca Water Quality Modeling”, EPA-600/3-78-10S).



